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1 $\mathrm{q}$ Painlev\’e-3 I
Ruijsenaars-Toda [1] $(a_{n}^{2})$
$\frac{\overline{V}_{n}}{V_{n}}$ $=$ $\frac{K_{n-1}+V_{n-1}}{K_{n}+V_{n}}a_{n}^{2}$ (1)
$\frac{\overline{K}_{n+1}}{K_{n}}$ $=$ $( \frac{1+\overline{V}_{n}}{1+\overline{V}_{n+1}})(\frac{\overline K_{n+1}+\overline{V}_{n+1}}{\overline{K}_{n}+\overline{V}_{n}})$ . (2)
, – $t+1$ . (1)$-(2)$ 2periodic boundary condition
$\frac{\overline V_{0}}{V_{0}}$ $=$ $\frac{K_{1}+V_{1}}{K_{0}+V_{0}}a_{0}^{2}$ (3)
$\frac{\overline V_{1}}{V_{1}}$ $=$ $\frac{K_{0}+V_{0}}{K_{1}+V_{1}}a_{1}^{2}$ (4)
$\frac{\overline K_{1}}{K_{0}}$ $=$ $( \frac{1+\overline{V}_{0}}{1+\overline{V}_{1}})(_{\overline{\overline{K}_{0}+\overline{V}_{0}}}^{\overline{K}_{1}+\overline{V}_{1}})$ (5)
$\frac{\overline{K}_{0}}{K_{1}}$ $=$ $( \frac{1+\overline{V}_{1}}{1+\overline{V}_{0}})(\frac{\overline K_{0}+\overline{V}_{0}}{\overline{K}_{1}+\overline{V}_{1}})$ . (6)
$a_{0}a_{1}$ $=$ $q$ (7)
$V_{0}V_{1}$ $=$ $b_{0}^{2}q^{2t}$ (8)
$K_{0}K_{1}$ $=$ $b_{0}^{2}$ (9)
$V_{0}$ $arrow$ $b_{0}V_{0}$ (10)
$K_{1}$ $arrow$ $b_{0}K_{1}$ (11)
$\frac{\overline{V}_{0}}{K_{1}}$ $=$ $\frac{q^{2t}+K_{1}V_{0}}{1+K_{1}V_{0}}a_{0}^{2}$ (12)









G $=$ $\frac{a_{0}^{2}}{q}\frac{q^{-t}+\mathrm{Y}}{1+q^{-t}\mathrm{Y}}$ (16)
$\mathrm{Y}G\mathrm{Y}$ $=$ $\frac{a_{0}^{2}}{q}\frac{1+b_{0}q^{t\dagger 1}G}{b_{0}q^{t+1}+G}$ . (17)
affine Wely group qPainlev\’e-3 $A_{2}^{(1)}\mathrm{x}A_{1}^{(1)}$ lattioe
$A_{2}^{(1)}$ 1 $A_{1}^{(1)}$ $\mathrm{x}A_{1}^{(1)}$
$\overline{f}_{1}$ $=$ $\frac{c^{2}}{f_{0}f_{1}}\frac{1+a_{0}q^{t}f_{0}}{a_{0}q^{t}+f_{0}}$ (18)
$\underline{f}_{0}$ $=$ $\frac{c^{2}}{f_{0}f_{1}}\frac{a_{1}q^{-t+\mu}+f_{1}}{1+a_{1}q^{-t+\mu}f_{1}}$ . (19)
2 , .
Riccati , . [2]






$\frac{\pi_{0}}{K_{0}}$ $=$ $\mathrm{t}_{\overline{\overline{K}_{1}(1+\overline{V}_{1})}}^{\mathrm{F}_{0}(1+7_{0})}\}(_{\overline{\overline{K}_{0}+\overline{V}_{0}}}^{K_{1}+\nabla_{1}})$ (22)
$\overline{\frac{K_{1}}{K_{1}}}$ $=$ $\mathrm{t}_{\overline{\overline{K}_{0}(1+\overline{V}_{0})}}^{\overline{K}_{1}(1+\overline{V}_{1})}\}(_{\overline{\overline{K}_{1}+\overline{V}_{1}}}^{\overline{K}_{0}+\overline{V}_{0}})$ (23)
$K_{n}$ $arrow$ $1+\delta K_{n}$ (24)
$V_{||}$ $arrow$ $\delta V_{n}$ (25)
$a_{n}^{2}$ $arrow$ l+\mbox{\boldmath $\delta$}\^a (26)
$\log$ $\deltaarrow 0$
$\frac{\mathrm{d}}{\mathrm{d}\mathrm{t}}\log V_{0}$ $=$ $(K_{1}+V_{1})-(K_{0}+V_{0})+\hat{a}_{0}$ (27)
$\frac{\mathrm{d}}{\mathrm{d}\mathrm{t}}\log V_{1}$ $=$ $(K_{0}+V_{0})-(K_{1}+V_{1})+\hat{a}_{1}$ (28)
$\frac{\mathrm{d}}{\mathrm{d}\mathrm{t}}K_{0}$ $=$ $K_{0}V_{0}-K_{1}V_{1}$ (29)
$\frac{\mathrm{d}}{\mathrm{d}\mathrm{t}}K_{1}$ $=$ $K_{1}V_{1}-K_{0}V_{0}$ . (30)
80
(27)-(30) , Painlev\’e-3 (27)-(30)
$K_{0}+K_{1}$ $=$ $b_{0}$ (31)
$V_{0}V_{1}$ $=$ $e^{t}$ (32)
.
, Painlev\’e-3 Hamiltonian
$H_{P_{lIl’}}$ $=$ $q^{2}p(p-1)+q\{(\hat{a}_{0}-b_{0})p+b_{0}\}+sp$ (33)
$V_{0}$ $=$ $q$ (34)





$\frac{\mathrm{d}}{\mathrm{d}\mathrm{t}}\log V_{n}$ $=$ $(K_{n-1}+V_{n-1})-(K_{n}+V_{n})+\hat{a}_{n}$ (37)
$\frac{\mathrm{d}}{\mathrm{d}\mathrm{t}}K_{n}$ $=$ $K_{n}V_{n}-K_{n+1}V_{n+1}$ . (38)
(37)-(38) 2periodic boun $\mathrm{a}\mathrm{r}\mathrm{y}$ condition .
(37)-(38) $\hat{a}_{n}=0$ Ruijsenaars-Toda [4] .
$c_{n}$ $arrow$ $- \frac{V_{n}K_{n}}{K_{n-1}}$ (39)
$d_{n}$ $arrow$ $-K_{n-1}$ -1 (40)
$\frac{\mathrm{d}}{\mathrm{d}\mathrm{t}}d_{n}$ $=$ dn( -l)(41)
$\frac{\mathrm{d}}{\mathrm{d}\mathrm{t}}$ $=$ ($dn+1+$ $+1$ $-d_{n}$ -1) $\cdot$ (42)
Ruijsenaars-Toda . , Suris Ruijsenaars-
Toda . [1]
, $\tilde{D}_{8}$ Painlev\’e-3 (37)-(38)
$V_{n}$ $arrow$ $c^{-2}V_{n}$ (43)
$K_{n}$ $arrow$ $1+c^{-1}I_{n}$ (44)
$\hat{a}_{n}$ $arrow$ $c^{-1}\hat{a}_{n}$ (45)
$t$ $arrow$ $cs$ (46)
, $carrow\infty$
$\frac{\mathrm{d}}{\mathrm{d}\mathrm{s}}\log V_{n}$ $=$ $I_{n-1}-I_{n}+\hat{a}_{n}$ (47)
$\frac{\mathrm{d}}{\mathrm{d}\mathrm{s}}I_{n}$ $=$ $V_{n}-V_{n+1}$ . (48)
(47)-(48) 2periodic boundary condition .
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3 $\mathrm{q}$ Painlev\’e-3 I Painlev\’e-3
31 $\mathrm{q}$ Painlev\’e-3 I Painlev\’e-3
, . $\mathrm{q}$ Painlev\’e-3 I
(1)$-(2)$ 2periodic boundary oondition , $\mathrm{q}$ Painlev\’e-3 I $\mathrm{N}$ periodic
boundary condition . Painlev&3 (37)-(38) 2periodic
boundary condition , Painlev63 $\mathrm{N}$ periodic boundary condition
.





$\ovalbox{\tt\small REJECT}$ $=$ 0( ) (49)
$\frac{\mathrm{d}}{\mathrm{d}\mathrm{t}}\log V_{n}$ $=$ $V_{n-1}-V_{n}+\hat{a}_{n}$ (50)
$\hat{a}_{n}=0$ (50) $\mathrm{N}$ periodic boundary condition semi-discrete Burgers
. Riccati .
(1)$-(2)$
$\ovalbox{\tt\small REJECT}$ $=$ 1( ) (51)
.
4 $\mathrm{q}$ Painlev\’e-3 II
(1)$-(2)$
$K_{-1}+V_{-1}$ $=$ C (52)
$K_{N}+V_{N}$ $=$ $d_{0}$ (53)
boundary condition .
$N=1$
$\frac{\overline{V}_{0}}{V_{0}}$ $=$ $\frac{\mathrm{q}}{K_{0}+V_{0}}a_{0}^{2}$ (54)
$\frac{\overline{V}_{1}}{V_{1}}$ $=$ $\frac{K_{0}+V_{0}}{d_{0}}$ 21 (55)
$\overline{\frac{K_{0}}{K_{0}}}$ $=$ $\{\frac{\overline{K}_{0}(1+\overline{V}_{0})}{(d_{0}-\overline{V}_{1})(1+\overline{V}_{1})}\}(_{\overline{\overline{K}_{0}+\overline{V}_{0}}}^{d_{0}})$ . (56)
82
$V_{0}V_{1}$ $=$ $q^{2t}$ (57)
(54)-(56) 2 . (54)
$K_{0}+V_{0}$ $=$ $(c_{0}a_{0}^{2}V_{0})/\overline{V}_{0}$ . (58)
(56)
$\overline{V}_{0_{-}}V_{\triangleleft}$ $=$ $\frac{(V_{0}-q^{2t}/d_{0})(V_{0}+q^{2t})}{(1-V_{0}/(c_{0}a_{0}^{2}))(1+V_{0})}$ . (59)
Grammaticos Ramani $\mathrm{q}$ Painlev\’e-3 . $D_{5}^{(1)}$
$\mathrm{q}$ Painlev\’e-6 . [3] $\mathrm{q}$ Painlev\’e-6
$y\underline{y}$
$=$ $\frac{a_{3}a_{4}(x-q^{n}b_{1})(x-q^{n}b_{2})}{(x-b_{3})(x-b_{4})}$ (60)
$\overline{x}x$ $=$ $\frac{b_{3}b_{4}(y-q^{n}a_{1})(y-q^{n}a_{2})}{(y-a_{3})(y-a_{4})}$ (61)
asymmetric . (60)-(61) symmetrize L, $\mathrm{q}$ Painlev\’e-3 .
5 $\mathrm{q}$ Painlev\’e-3 $\mathrm{I}\mathrm{I}$
(37)-(38)
$K_{-1}+V_{-1}$ $=$ (62)
$K_{N}+V_{N}$ $=$ $d_{0}$ (63)
boundary condition .
$N=1$
$\frac{\mathrm{d}}{\mathrm{d}\mathrm{t}}\log V_{0}$ $=$ $c_{0}-(K_{0}+V_{0})+a_{0}$ (64)
$\frac{\mathrm{d}}{\mathrm{d}\mathrm{t}}\log V_{1}$ $=$ $(K_{0}+V_{0})-d_{0}+a_{1}$ (65)





$K_{0}$ $=$ $- \frac{\mathrm{d}}{\mathrm{d}\mathrm{t}}\log V_{0}+c_{0}-V_{0}+a_{0}$. (68)
(66)
$\frac{\mathrm{d}^{2}}{\mathrm{d}\mathrm{t}^{2}}\log V_{0}$ $=$ $V_{0}^{2}-(c_{0}+a_{0})V_{0}+d_{0}. \frac{e^{t}}{V_{0}}-\frac{e^{2}}{V_{0}}\mathrm{z}t$ . (69)
83
$\exp$ $\mathrm{P}\mathrm{a}\mathrm{i}\mathrm{n}\mathrm{l}\mathrm{e}\mathrm{v}\ovalbox{\tt\small REJECT} 3$ .
, (47)-(48)
$I_{-1}$ $=$ $\mathrm{q}\}$ (70)
$I_{N}$ $=$ $h$ (71)
, $N=1$ $\tilde{D}_{8}$ Painlev&3 .
6 $\mathrm{q}$ Painlev\’e-3 II Painlev\’e-3
$\mathrm{q}$ Painlev\’e-3 Il Painlev&3 , $N$
. Painlev\’e-3 . $\tilde{D}_{8}$ Painlev\’e-3
. , .
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